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PREFACE 
Ribbonfishes constitute one of the most important com-
mercial fisheries of India. They are distributed along both the 
coasts, but recent data indicate that commercial concentrations 
abound off the coasts of Andhra Pradesh, Tamil Nadu, Kerala, 
Maharashtra and Gujarat 
In the past, these fishes were exploited mostly by 
the coastal gears like bag nets and shore-seines, especially 
when they moved in schools in inshore areas. Of late, these 
fishes are increasingly captured by trawl nets in deeper waters* 
their share in trawl catches being quite significant in 
recent years in the States of Andhra Pradesh, Karnataka, 
Maharashtra and Gujarat. 
Very high potential resources of ribbonfishes in deeper 
waters, especially between 20 and 75m, have been estimated; 
but these resources await corrtmercial exploitation. The 
UNDP/FAO Pelagic Fishery Project had estimated that the rib-
bon fish constituted nearly 7% of the fish biomass of the shelf 
waters of the project area (Ratnagiri to Tuticorin). The aver-
age standing stock estimated was of the order of 67,000 tonnes 
during the 1972-1975 period. Highest estimates were obtained 
during the May-September period. Observations made by 
the Institute's scientists at different centres also indicated 
possibilities of increasing the catches, if appropriate methods 
were employed. 
In view of the future scope for development of ihis 
resource and to provide the necessary background information 
on the biology and fishery of these fishes for future exploitat-
ion, the present status of this fishery is reported in this special 
publication. It is hoped that such information would lead 
to better and rational exploitation of ribbonfishes in future. 
Similar information on other marine fisheries resources is pro-
posed to be published in this series as and when adequate 
information becomes available. 
P. S. B. R. James 
Cochin-18 Director 
19-2-1986. Central Marine Fisheries Research Institute 
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ABSTRACT 
The ribbonfishes, of the family TrichiurkJae, an Important 
group of food fishes in India, registered an average annual 
catch of 53.475 tonnes during 1970-81. In this period, forming 
4.25% of the total marine fish catch, thsy formed the 7th 
exploited fish group in the order of predominance. 
There are 8 known ribbonfish species in India (an identifi-
cation key to the species is given in the beginning of thearticle) 
The information available on the various aspects of biology of 
each of these species is summarised, which clearly indicates 
that while our knowledge on the biology of Trichiurus lepturua, 
Lepturecanthus savale, Eupleurogrammus nwticus and Euple-
urogrammus glossodon is considereble, we know little about 
the other species. 
Traditionally, the ribbonfishes are caught by boatseines, 
shoreseines, bag nets and gill nets, operating from nonpowered 
country crafts. But, during the last two decades, the small 
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mechanized vessels (10-15 m long, with 15-100 hp engines) 
that are operating otter trawls, too, are increasingly landing 
ribbonfish. The fishery is confined to the depth-zone usually 
shallower than 50 m. T. lepturus, the most widely distributed, 
forms the mainstay of the ribbonfish fishery, contributing to 
the bulk of the landings along almost all our coastline. Data 
on spatial and seasonal variations in abundance, size and age 
composition in the commercial catches and diurnal movements 
and depthwise distributions of shoals of this species are 
therefore reviewed. 
Stock assessment studies show that, in the shelf region 
from Ratnagiri on the west coast round to Gulf of Mannar on 
the east, there had been an average standing stock of 67,200 
tonnes of ribbonfish (mostly L Lepturus) in 1972-75, which is 
about 4 times what was actually landed from the region during 
the period. 
It therefore follows that a doubling of the catch will not 
adversely affect the stock in the region. Studies on the popu-
lation dynamics of T. lepturus from the Kakinada area during 
1967-71 has shown that the fishing mortality and the exploita-
tion rates are low, at 0.3 and 0.17 respectively. The average 
annual stock and average standing stock along the Andhra and 
Tamil Nadu coasts are estimated at 85,000 and 48,000 tonnes, 
respectively, for T. lepturus, against an estimated annual 
average catch of 14,400 tonnes during 1967-71. It thus appears 
that the stock of T. lepturus along the east coast also is like-
wise underfishad, 
The need for extension of fishing operations into the 
Exclusive Economic Zone with larger vessels, equipped with 
suitable gears like bottom and pelagic trawls, is emphasized-
Suggestions on future lines of research are given. 
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INTRODUCTION 
Ribbonfishes constitute an important commercial fishery 
at several places along the Indian coast. They are mainly 
consumed in fresh and salted conditions by the poor and 
middle-classs people. Several authors have made observations 
on the systematics, biology and fishery of this commercially 
important group of fishes at a number of localities along the 
Indian coast. In this paper the available information is 
reviewed and the areas where more work is needed are 
stressed, which work would help to develop further this 
resource from the seas around India. 
SYSTEMATICS 
At present, eight species of ribbonfishes of the family 
Trichiuridae, namely, Trichiurus lepturus Linnaeus (1758), 
T. pantu/uf (Gupta 1966), T. auriga Klunzinger (1844), 
Lepturacanthus savala (Cuvier, 1829) and L. gangeticua 
(Gupta, 1966) of the sub-family Trichiurinae, Euplaurogrammus 
muticus (Gray, 1831) and E. glossodon (Bleeker, 1860) of the 
sub-family Lepidopodinae and Benthodasmus tenuis (Gunther 
1877) of the sub-family Aphanopodinae are known from the 
Indian teas. Dutt and Thankam (1966) described two new 
species, Trichiurus russalli and Lepturacanthus serratus which 
have been considered synonyms of T. pantului and L gangeticua 
respectively (James, 1967). 
Among the recent workers on the Trichiuridae, Tucker 
(1956) and James (1967) have discussed the systamatic posi-
tion of the nominal species, Trichiurus haumala (Forskal, 
1775), T./aponicus Bleeker (1857), T.ma/abaricus Day(1865), 
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T.aur/gg Klunzinger (1884), T. coxii Ramsay and Ogilby 
(1887) and 7*. nitons Garman (1889), all synonyms of T.lepturus; 
Tr/chiurus armatus Gray (1831) and T. roelandti Bleeker (1860) 
synonyms of L. sava/a; and Trichiurus madius Griffith (1834) 
and T.glossodon Bleeker (1880)/synonyms oiEup/eurogrammus 
intermedius (Gray). Silas and Rajagopalan (1975) considered 
T. auriga Klunzinger (1884) as a valid species. Wheeler (1971) 
pointed out that the name £. intermedius (Gray, 1831) should 
be changed to E. glossodon (Bleeker, 1860/. 
KEY TO THE IDENTIFICATION OF THE FISHES OF THE 
FAMILY TRICHHJRIDAE FROM THE INDIAN SEAS 
The key given by Silas and Rajagopalan (1975) is modified 
to include Benthodesmus tenuis recorded from the Arabian sea 
at Alleppey (Tholasilingam ef a/, 1984). The data given by 
earlier workers (Tucker, 1956; James, 1959,1967,1969; Gupta 
1966,1967 a) are incorporated in the key. 
1 . Frontal ridge not elevated, no sagittal crest. Profile of 
heed rising very gently from snout tip to dorsal Sub 
fami ly Aphanopodlnae 
Ventral fins inserted before anterior end of pectoral 
base. Dorsal rays 120433; anal elements as 
i + l+70-76 with external rays throughout; vertebrae 
123-131; lateral line strongly developed (less than 
15 times in hightat pectoral) 
... Benthodesmus tenuis (Gurttfter) 
2. Posterior confluence of frontal ridges elevated, forming a 
prominent sagittal crest at the* nape, which may er may 
not be continued forward as a ridge-like elevation of the 
ethmo-frontal region. 
Pelvic fins present. Lateral line gently sloping from 
upper angle of operculum to tip of tail,, so much so 
distance between It and ventral profile at vent is more 
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than half dtaffflct- from Fateraf line to dorsal profile. 
Lower hlrio* fMrgma of operculum convex Sab 
family LepidOpddWe* 8. 
Pelvic fins absent. Lateral line abruptly decending 
from upper angle of operculum and running along 
lower torff of body, sb rnuch siy distance between it 
and ventrat prcWM el veYrf fr less1 than half distance 
from lateral line to dorsal profile. Lower hind margins 
of operculum concave .... Subfamily Trlehlutlifae4. 
3. D III, 123-131; vertebrae 31 -35 + 126-131 ( » 157-163), 
origin of anal below P. 31-34. Caudal fin present in 
young stages and absent in adults.....<... ^........ 
Eupl»uro0t*mrtwi glttsodon (BlaakeY) 
0 III, 139-147; vertebra* 39-42 -f TBfr-tSs> r > 1M-201). 
Origin of anal below D. 38-42, Cauda* firt prevent in 
young stages and absent m tfdo+ts <„...<.., 
~......... <4..£tipl0utoffr*#knusrmttiew (G**y) 
4. Postal anal acute not .enlarged and less than width of 
pupil of eye Genus Trichlurus Linnaeus 5. 
Postal aftaf scotd prortiinefrt and dadgtJr-lika, stte about ftafff 
dfiarn*ttr of eye Cerius L&pturicimtfriiiPtMWi. 
5. Fang-lfta meth with barbs; Dorsal Wftft mete than f 20 
rays; Anet wrth more thirti 9G ipffiuWfc; f e e * brf pafratrVwi 
muMserial (in 4 or 5 irregular rowef '••"* 
Fans'-Hke teeth without barbs; Dorset with less than 12$ 
raysV Arial wltff less than 90' SpmuTes; feefn on palatines in 
two Iffffgulat rows' frfcWurus iurjga KluntfngW 
e. Heed tharter, length 2.84—3.22 frt siWuf vtSttt hjhgtft 
ami 7.98—8.76 hi tetttf leriffft poSfWior anal spirted 
serrated (?) «.**.i...w.T?MHiaMp*Httifi/t Gtopia 
Head longer, length 2.83—3.6(5 in snout-vent length and 
6J6-1.62 in total leriglfi; posterior anal spines not 
serrated'. frlehfufut fepturus Linnaeus 
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7, ^Pectoral spine serrated; D. 120-133; gill rakers 4 -7 /7 .11 
'^........... Lepturacanthus gangeticus(Gupta) 
Pectoral spine not serrated; D. 110-117; gill rakers 2-5/4-9 
.. Lepturacanthus sava/a (Ciivier). 
BIOLOGY OF THE SPECIES 
1. Trichiurus lepturus 
The length-weight relationship was studied by Prabhu 
(1955), who gave the equation W — 0.0004935 |_*-0819. Nara-
simham (1972 a) found no significant difference between 
males and females and the combined equation is written as 
Log W = - 4.0197 + 3.4637 Log L where W = weight in 
grams and L = Length in cm. The exponent was found to be-
significantly different from 3. The relative condition factor 
was studied by Narasimham (1972 a) and he stated that the 
sexual cycle does not seem to affect the relative condition of 
the fish, at least directly, while high intensity of feeding 
influences the Kn. There is a sudden fall in Kn at 625 mm fish 
length where 90% of fish attained sexual maturity. 
Vijaraghavan (1951) from Madras listed teleosteans, 
Acetes, Lucifer, mysids, amphipods, copepods, ostracods, 
sergestids, zoaea of brachyura, megalopa of crabs, polychaetes, 
leptocephalus along with algae, green matter, prawns, 
cumacea, hermit crabs, Squilla, copepod nauplii, Sepia, larval 
gastropods and bivalve larvae. The items of food recorded 
by Prabhu (1950, 1955) were Hemiramphus spp, Therapon spp, 
Dussumieria spp Kowa/a coval, Mugil spp, Caranx spp, 
Sardinella spp, Leiognathus spp, Sciaena spp, Trichiurus spp, 
Stolephorus spp, Penaeus spp, Metapenaeus dobsoni, Acetes, 
Sepia and silicoflagellates. His observations have shown that 
the immature, mature and spent fishes differ in the degree of 
feeding as well as the nature of diet. The immature ones have 
been found to be voracious feeders, even resorting to canni-
balism. He found slackness in feeding just prior to spawning 
and active feeding after spawning. Srinivasa Rao (1967) 
observed that teleosts formed the dominant component (98.7 
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to 100%) in the stomachs. A qualitative analysis of the stomach 
contents of the fish collected from Palk Bay, Gulf of Mannar, 
Kerala, Andhra coasts and the west coast of Ceylon showed 
that the fish feeds on Stolephorus, Acetas, 'fishes', Luc if or, 
mysids, Sardinella, Kowa/a coval, Thrlssocles, polynemids 
juvenile fishes, Matapanaeus, young ones of Sepia and mega-' 
lopa larvae (James 1967). Diurnal variation in the feeding 
activity was absent and, when the size of the prey was big, the 
same was bitten into pieces and swallowed. George at al. 
(1971) also observed that the fish feeds predominantly on 
teteosts. On a few occasions they had noted the presence of 
penaeid prawns, notably Matapanaeus dobsoni, and stomato-
pod larvae. 
Narasimham (1972 a) found that in the Kakinada area the 
food of the adult fish consisted predominantly of fishes, follo-
wed by crustaceans. The feeding intensity was high in October-
November in males and in August and November in Females. 
Food of young fish (37-120mm T.L.) was found to be composed 
mainly of copepods followed by other crustaceans (Narasimham 
1972 b). No seasonal variation was found in the feeding 
intensity in young fish. 
At Tuticorin, Mahadevan Pillai (1974) observed that 
intensive feeding occurred in October and November; in August 
and December feeding was moderate. In the remaining months 
it was poor. 
In a more detailed study from the Mangalore region James 
at al. (1983) indicated that qualitatively the food consisted of 
teleostean fishes, prawns, shrimps, cephalopoda and stomato-
pods in that order of abundance. Although about 50 different 
fish species were caught by the trawls the stomach contents of 
T. lepturus included only a few of them indicating that the 
fish exercises a certain amount of selectivity in food. It is 
noteworthy that the oil sardine and the mackerel are also 
important items of food of T. lepturus of Mangalore. Prawns 
were often represented by Matapenaaus dobsoni and Para-
panaeopsis sty I if era, and cephalopoda, wfWch occurred to a 
limited extent, by Sepia and Loligo. - The stomatopods, repre-
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aented by Q^tosquilla nop*, though abundant in the area, are 
consumed in negligible quantities. 
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As to the seasonal differences in the food of 7". fepturus, 
fishes and prawns were consumed in all the months but cepha-
lopods were found during. January-March and stomatopods 
between November and January. Observations on the intensity 
of feeding indicate that active and reduced feeding rates are 
found interspersed in ell the months and this appears to be 
correlated with prolonged spawning of the species. However, 
the percentage of empty stomachs was very high in almost all 
the months. Details of the percentage occurrence of various 
food items in different size groups of T. lepturus indicate no 
striking change in the food of the fish from young to adult 
stage except that bigger fish had a greater variety of organisms 
as food compared with smaller fish. 
Prabhu (1955) found that in a mature ovary (Fig 1) the 
mature stock of ova (mode b) is more or less sharply differenti-
ated from the immature stock (mode a) indicating that the 
spawning is of short duration, once in a year in June. In a 
recent study James and Baragi (1980) stated that in this 
species two major lots of ova seem to mature and succeed one 
another, each lot being released in at least three batches 
(Fig. 2.) This suggests fractional spawning. Tampi et al 
(1971) found that the fish spawns more than once in a year 
along the Madras coast and the two seasons are roughly 
around May-June and November-December. James et al 
(1983) found that, off Mangalore coast, the species spawns 
almost throughout the year, individual fish spawning more than 
once. Narasimham (1972 b) based on the occurrence of early 
juveniles stated that at Kakinada this species spawns from 
January to September with peak in February-June period in 
the offshore waters beyond the 30 m depth. Rao et al (1977) 
suggested that the species breeds over an extended period; 
probably with two intensive spawning periods, namely Decern* 
ber to January and May to August in the shelf area along 
south-west coast. Prabhu (1955) gave the minimum size at 
first maturity as 470-480 mm and over 50% maturity as 510 mm 
length (from his table 3) while James et el (1972) found it to 
be 412 mm in males and 431 mm S.L. in females. Narasimham 
(unpublished) observed that over 60£ of fish attained maturity 
at 525 mm T.L. Studies on the sex ratio indicated highly 
significant dominance of females over mates in most of the 
months (James et al 1983). 
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OVA DIAMETER 
Fig. 2. Ova-diameter (in micrometer divisions) frequency polygons 
in Trichiurus leptuius. Overies of normal and partially spent 
(broken lines) fish are shown, (after James and Baragi 1980.) 
Prabhu (1955) studied the fecundity of fish below 60 cm 
in length and gave the formula F - 0.0004119 L*»*7B where 
F and L represent fecundity in thousands and length in cm 
respectively. The fecundity was found to increase with length 
at a rate substantially greater than the fourth power of length 
(Fig. 3). In larger fish (74 3 to 87.2 cm) Tampi et at (1971) 
estimated the number of mature ova at 24288 to 61595. James 
et at (1983) observed that the number of mature ova varied 
from 1,000 to 1,34,000 in fishes measuring 136 mm to 381 mm 
S. V. length. The relationship between fecundity and S. V. 
length is described by the equation Y — 0 00156 X 8-3217 and 
Y - 0.002038 X 2»aot where X - S. V. length and Y = number 
of mature ova. These two formulae are equally correlated and 
the correlation coefficients are 0 78 and 0.80; for the second 
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formula the regression coefficient indicates almost cubic 
relationship. The relationship between fecundity (Y) and fish 
weight (X) is described by the equation Y—102.47X—4865. 
Also the relationships between fecundity and ovary weight 
and fish weight were studied (James at a/. 1983). The post-
larval stages were described by Nair (1952) and James (1967) 
while the occurrence of early juveniles were recorded by 
Vijayaraghvan (1951), Prabhu (1955), Basheeruddin and Nayar 
(1962) Narasimham (1972 b) and Raoet at. (1977). 
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Fig 3- The relationship between length and number of ova in 
Trichiurus lapturus (after Prabhu 1956). 
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According to Prabhu (1955) the species attains a length of 
18 cm in the first year, 30 cm in the 2nd year, 46 cm in the 3rd 
and 54 cm in the 4th year (Fig. A). Tampi et al. (1971) sugg-
ested that the fish would grow to an average length of 30 cm 
at the end of first year. James et al. (1972) stated that the 
species attains 391, 587, 708 and 828 mm .at the end oi 1s1, 
2nd, 3rd and 4th year of its life. However, Narasimham (1978) 
found the lengths to be 41.6, 69.0 & 88.5 cm at the end of 
1st, 2nd & 3rd years respectively. He estimated the parameters 
of the von Bertalanffy growth equation as L * = 145.4 cm, 
K= 0.29 and t0=0.20 years. The estimated lengths at ages 
1 to 5 are 42.7, 68.6, 87.9, 102.4 and 113.2 cm T. L. respec-
tively. 
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2: Trichiurus auriga 
Limited information is available on the biology of this 
species (Silas and Rajagopalan 1975). The food consisted of 
myctophid fishes and deep water shrimps. Like other ribbon 
fishes, this species also exhibits carnivorous habits. The 
number of ova per gram body weight varied from 180 to 330 in 
fish weighing 8.5-33.0 g in total weight. Females may attain 
u 
tx. 
UJ 
o. 
< 
> 
o 
90-
80" 
70-
60-
50-
40-
30-
20-
10-
N= 3(7-11-1967) 
900 Ovo 
Ms 9 (13-3-1969) 
2700 Ovo 
20 2*5 30 35 40 A 5 50 55 
N=6(25-10-1967) 
1800 Ova 
I r - i — i — r — T — i i t i i 
5 10 15 20 25 30 35 40 45 50 55 60 65 70 
OVUM D IAMETER 
(48MO: 
MICRO D I V I S I O N S 
1MM) 
r 
o 
-n—f 
0-25 
1
 T ' ' 
0-75 
~T r 
1-25 
—•I 
1-50 o;so 1-00 
Fig. 6. Ova diameter frequency polygon* In Trichiurus wriga (after Silas and 
Rajagopalan 1 9 7 6 ) . . - . - . . , • 
t 3 
maturity at a size below 241 mm and males at 217 mm totar 
length. Fully mature ovaries may have developing ova showing 
more than one mode (Fig 5) and the data were scanty for a 
satisfactory study of the spawning periodicity in this species. 
Spawning may take place during or just prior to October and 
the fish may spawn more than once. 
3- Trichiurus pantului 
The work of Gupta (1968 a) is the only source of inform-
ation. The length-weightrelation ship was found to be Log 
W — -5.1365 + 3.1318 Log L, where W = weight in grams 
and L = snout-vent length in mm. The exponent was • found 
to be significantly different from 3. The food of this species 
studied from the Hooghly estuary indicated that prawns formed 
the dominant item followed by fishes and megalopa larvae. 
The von Bertalanffy growth equation was fitted which has the 
parameters La= 1735.64 mm, K= 0.041357 and t0 = — 1.30401 
years. The estimated lengths in mm (T.L.) at ages 1 to 6 are 
157.73, 221.67, 283.00, 341.85, 398-29 and 452.48 mm res-
pectively (Fig. 6). According to Gupta at 16 years of age the 
2 A 6 8 10 12 13 16 18 
AGE IN YEARS 
Growth curve of Trichiurus pantului obtained by fitting von 
Bertalanffy equation Dots represent the estimates of lengths 
at ages by length - frequency analysis. 
Fig. 6 Growth curve of Trichiurus pantului (after Gupta 1968 g). 
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fish would attain 887.10 cm length. The relative condition 
factor showed a sudden fall at 162 mm snout-vent length 
which may be associated with the attainment of first maturity. 
4: Lapturacanthus savala 
Gupta (1967b) found the length-weight relationship a* 
Log W = * 5.5396 + 3.30715 Log L where W = weight in 
grams and L = snout-vent length in mm. The exponent was 
found to be significantly different from 3. He studied the age 
and growth by fitting the von Bertalanffy growth equation 
which has the parameters La — 1057.14 mm, K = 0.0887 and 
t0 = — 0.03957 years. The estimated lengths in mm (?.L) a} 
ages 1 to 6 are 93.10, 174.96, 249.82, 318.35, 381.06 and 
438.44 mm respectively (Fig 7). 
The decline of relative condition factor at 409 mm total 
length is attributed by him to attainment of first maturity and 
spawning. The fish attained the peak condition between 
February and April, apparently due to developing gonads It 
starts loosing condition from May and continues till September 
when it reaches the minimum, probably due to spawning. N 
Z 200-
T 
8 T 5 6 ; 
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Fig. 7. Growth eurv* of Lapturacanthus savala (after Gupta 1968 b). 
IS 
The food of the species is mainly constituted by prawns 
followed by fishes. The most common prawn species found in 
the stomach contents was Parapenaeopsia sculptilis. Fishes 
include Harpodon nehereus, Setipinna sp., Anchoviella sp., 
Trichiurus sp., and L. sava/a. Cannibalism was observed. In 
the food of this species from Madras, Vijayaraghvan (1951) 
listed teleosteans, Acetes, Lucifer, copepods and their nauplii 
prawns, cirripeds, bivalve larvae, polychaetes, algae and green 
matter, stomatopods and their larvae, anomurans, palaemonids, 
mysids, Leander, cumaceans, ostracods, megalopa of brachy-
uran crabs, zoaea of crabs, pycnogonids, porcellanids.pteropods 
and Sepia. The food and feeding habits of this species from the 
Palk Bay and Gulf of Mannar were analysed by James (1967). 
The results indicated that "fishes" form its major diet, followed 
by Acetes, and prawn (Penaeus and Metapenaeus). Squilla, 
Lucifer. Octopus, Sepia and zoaea larvae were preyed upon 
whenever available. Of the fishes special mention may be 
made of Stolephorus, SardineIJa, Dussumieria and Caranx. A 
comparison of the stomach contents of L. savala with fishes 
and other organisms landed in the nets along with it revealed 
that this species also exercises a certain amount of selectivity 
for certain varieties of fishes like Stolephorus, Sardine/la, 
Dussumieria, prawns of the genera Penaeus and Metapenaeus 
and shrimps represented by Acetes. Fish were devoured whole, 
but occassionally cutting them up before taking in, Examina-
tion of stomach contents of fish collected at night revealed 
that they were in varying degrees of fullness indicating that the 
species feeds at night also. Three ripe fish collected in May, 
1959 had their stomachs empty indicating a probable cessation 
of feeding during spawning season. In the ripe fish the gonads 
occupy almost the entire body cavity, displacing the empty 
stomach. A specimen of L. sava/a measuring 46 cm had in its 
stomach exclusively three broken bits o f f . glossodon. 
In a mature ovary (Fig 8) three distinct groups namely the 
transparent immature stock (not shown in figure), maturing 
group and the mature group of ova are discernible (James 
1967). It is suggested that in individual fish spawning at a 
time is of short duration and the fish may spawn more than 
once in a year- Information on the spawning period of this 
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species is absent. Chacko (1950) mentioned that the eggs of 
L. savala measure 2.15-2.40 mm with a 0.7 mm yellowish oil 
globule. The larva is characterised by paired black pigment 
spots near the ear vesicles and 34 preanal and 126 postanal 
myotomes. A 61 mm specimen was described by James (1967) • 
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OVA DIAMETER IN MICROMETER DIVISIONS 
Fig. 8. Ova diamatar frtquancy polygon* in Laptui acanthus savala (aft*)' 
Jamas 1967) 
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Fig. 9. Ova diameter (in micromater division) frequency polygons in 
Lepturacanthus gangaticus (after Sastry 1980). 
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5: Lepturacanthus gangeticus 
Sastry (1980) found the length-weight relationship to be 
Log W = —4.4385 + 2.8615 Log L, Where W - weight in gms 
and L = snout-vent length in mm. In the ova diameter frequ-
ency study Sastry (1980) stated that only one batch of ova are 
separated from the parent stock to become mature and be 
released in one spawning (Fig. 9). The spawning season was 
found to be May-July, off Kakinada. Information on other 
aspects of biology of this species is not available. 
6: Eupleurogrammus glossodon 
Detailed information is given by James (1967). The 
length-weight relationship was found to be Log W = _ 3.9268+ 
3.4445 Log L, where W = weight in g and L = standard 
length in cm. The exponent was found to be significantly 
different from 3. Changes in relative condition factor are prob-
ably related to factors other than the reproductive cycle and 
the intensity of feeding. Fishes {Stolephorus, Trhisssoclesi 
Leiognathus, Sardine Ila, Dussumieria, Sphyraena, Hemiram-
phus, Kowala coval, Atherina, Tetrodon, Eupleurogrammus 
glossodon), fish eggs and larvae, crustaceans, prawns, Acetes, 
Squilla, mysids, isopods, Lucifer, copepods and molluscs 
(Octopus tnd Sepia/ crnstituted the irrpcitent items of food 
However, the species has been found to be predominantly 
piscivorous. The diet was more or less uniform, without show-
ing any differences in relation to place, time or size of the fish, 
and dependent more on the availability of the particular orga-
nisms The only charge observed as the fish grows was the 
increase in the number of items added particularly in the variety 
of fishes. The species is not an indiscriminate feeder but 
exercises certain amount of selectivity depending upon availa-
bility. Variations in feeding intensity were not related to 
spawning. Abundance of favourite food items is not always 
associated with intense feeding. The fish feeds mainly on the 
surface both during day and night. Only mature fish exhibited 
cannibalism. 
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The ova diameter frequency polygons at various stages of 
development showed that in a mature ovary three distinct 
groups of ova comprising the immature, maturing and mature 
are present (Fig 10). Individual fish spawns more than once 
and spawining at a time may be of a short duration. The species 
spawns almost throughout the year, with peak spawning in 
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OVA DIAMETER IN MICROMETER DIVISIONS 
Fig. 10. Ova diameter frequency polygons in Eupleurogrtmmus glossodon 
(after James 1967). 
March-April, August-September and November-December. 
Although a few female fish mature at 30-32 cm, majority of 
females attain maturity at about 38 cm. Males appear to mature 
earlier than females at 28-30 cm and information is lacking 
about the size at which majority of the males attain maturity. 
The potential stock of eggs present in individual fish range 
from 2236 to 9950, irrespective of the number of batches each 
of them could have already spawned. Although the fecundity 
of individual fish of the same length may vary considerably, 
James (1967) observed that generally the number of eggs 
increased with the size of the fish (Fig 11). Sexes were found 
to be disproportionate in the commercial catches, the females 
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outnumbering the males. Post larvae were described by James 
(1967). Narasimham (1976) recorded them from Kakinada. 
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Fig. 11. Length-fecundity In Eupleurcgrammus glctsodon (after Jamee 1967). 
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The species attains a size of 21, 33 and 43 cm at the end 
of 1, 2 and 3rd year, respectively, as determined by length 
frequency studies. Studies on otoliths indicated a similar 
growth pattern. Since a few fish above 43 cm are met with in 
the commercial catches, the life span of E. glossodon may be 
at least 4 years. Differential growth rate in the sexes
 (was 
observed, males being smaller than females of same age. Size 
groups above 43 cm are represented by females only (James, 
1967). 
Fish from Palk Bay and Gulf of Mannar did not differ in 
six morphometric characters analysed (James 1967). 
7. Eupleurogrammus muticus 
Narasimham (1976) studied its biology from Kakinada. The 
length-weight relationship was found to be Log W =—4?2165 + 
3.5233 Log L, where W = weight in g and L = length in cm. 
The regression coefficient was found to be significantly 
different from 3. In the post-larvae (43-120 mm), high percen-
tage (22%) of empty stomachs was encountered. Among the 
gut contents fish were dominant, mostly represented by 
anchovy larvae followed by calanoid copepods. In juveniles 
(130-410 mm), the incidence of empty stomachs was low 
(6.8%). Among the important food items, fishes (larvae and 
juveniles of clupeoids, carangids etc.) ranked first, followed 
by prawns (Acetes sp, postlarvae and juveniles of penaeids), 
Lucifer and crabs. In adults, only 5.4% of the fish had empty 
stomachs. Cannibalism was rare and only in two instances it 
was observed. The fish showed marked preference for prawns 
(Acetes and penaeids) followed by fish, mostly juveniles of 
Stolephorm and Sardinella. Stomatopods ranked third and 
were represented by a lima larvae only. James (1967) also 
found that the most common items of food were Lucifer, squilla, 
fishes and zoea larvae in the fish collected off Bombay and 
Purl coasts. Narasimham (1976) stated that majority of fish 
(61.1 %) mature at 43 cm. The smallest fl#H with spent gonads 
measured 40.5 cm. The ova diameter frequency studies (Fig 12) 
indicate that in a mature ovary 3 groups of ova consisting of 
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small translucent group (not represented in figure) developing 
group (B) and mature group(A)are present(Narasimham 1976). 
25 35 A5 55 65 75 
MICROMETER D IV IS IONS 
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Ova-diameter-frequency at different stages of 
maturity in E .muticus. 
Fig. 12. Ova diameter frequency polygons of Eiipleurogrammus muticus 
(after Narasimham 1976). 
The compact mature and the sharp differentiation of group A 
ova from group B ova indicates that in individual fish the 
duration of spawning for group A ova wil l be of a short time. 
It is suggested that individual fish may spawn more than'once 
during the spawning season. Active spawning takes place 
during May-November. The fecundity varied from 2362 to 
4853 ova per fish and generally increased with increase in fish 
length (Fig 13). Fecundity per gram-weight of fish varied from 
19.3 to 35.5 ova. 
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Fig. 13. Length-fecundity relationshiD in Eupleurogrammus muticus (after 
Narasimham 1976.) 
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Post-larval stages were described by the same author. 
8- Benthodesmus tenuis 
Information on the biology of this deep water fish is not 
available. 
COMPARISON OF BIOLOGICAL DATA 
Food and feeding habits : The studies on the food of 
Trichiurus spp from the West Coast by Venkataraman (1944) 
and Jacob (1949) and from Madras coast by Devanesan and 
Chidambaram (1948) indicated that the ribbon fish are carni-
vorous devouring a variety of commercialy important fishes 
and prawns. 
It is generally agreed by authors that the ribbon fishes are 
mainly piscivorous, supplementing their diet by a wide variety 
of other organisms. Although they are carnivorous, thev exihi-
bit certain amount of selectivity in diet (James 1967 and 
Prabhu 1955) Observations made by several authors indicate 
that young ribbonfish feed on small fishes and shrimps 
whereas adults prey upon big organisms. Competition between 
species for different kinds of food is usually not keen when 
they occur together. Also when they consumed common 
organisms like/Icefes and Lucifer it was observed that the size 
of the prey differed in each species. This specificity in selec-
tion of food probably enables different species to live together 
in the same habitat. Regarding the size of prey L. savaia 
usually caught big sized prey followed by T. lepturus, E. glos-
sodon and presumably E.muticus occupies the last position. 
Details of the structural adaptations with reference to feeding 
habits have been discussed by James (1967). Of the 4 species 
L. savaia has definitely the most powerful caniniform teeth and 
lengthy jaws to seize and accommodate the big sized prey 
effectively in the mouth cavity before swallowing it. The small 
number of teeth, and their arrangement with bigger interspaces 
and the rudimentary nature of gi l l rakers point out the high 
degree of carnivorous nature of this species as compared with 
others. The greater number, closer agreement, less powerful 
teeth, relatively shorter jaws compled with slightly better deve-
lopment of the gill rakers in T. lepturus and E. glossodon are 
suitable for feeding on small sized prey. In E. muticus all these 
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gave the upper limit of 16,000 ova for fecundity of this species 
find this appears to be an underestimate since up to 1,34,000 
ova were estimated by James etal (1983). This species was 
observed to move in great schools in the inshore waters after 
JUhe at many places along the Indian coast. Since majority of 
fish in such schools were above 45 cm (47-48 cm being the 
size at first maturity) and in spent and spent recovering stages, 
it is possible that this schooling behaviour is associated with 
spawning. These migrations into inshore waters may as well 
be called post.spawning migrations. 
The duration of spawning both in f. muticus and £. glos-
sodon is prolonged and takes place during the major part of 
the year(Narasimham,1976 and James,1967). 
Age and growth: Data on age and growth of T. lepturus 
T.pantului, L. save la and £. glossodon are available from 
Indian waters. James et a/(1983) and Narasimham (1978) 
agree that T. lepturus grows at a faster rate than stated by 
Prabhu (1955) and Tampi eta/. (1971). The largest specimen 
of this species collected in the commercial catches at Kaki-
n8da measured 115 cm (T. L.) and considered as 5 years old 
(Narasimham 1978). For £. intermedius the presence of fish 
beyond 43 cm in length indicates that it has a life span of 
at least 4 years (James 1967). Comparison of the growrh rate 
between T. lepturus and £. glossodon indicates that it is faster 
in the former where the maximum size attained is also'higher. 
The length at age data for L. savala (Gupta 1967 b) and T. 
pantului (Gupta 1968 a) indicate a life span of 6 and 16 year 
respectively for the two species. More information is called for 
on these two species. 
It is of interest to note that the regression coefficient in 
the length-weight relationship in various ribbon fish species 
studied by several authors was found to be significantly 
different from 3, suggesting that growth is not isometric. 
Osteology: The comparative osteology of T. lepturus, 
L savala. £ glossodon and £. muticus and their phylogeny 
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In $he Hopgh'Y Wd Mjtla ^«u«r ie8 S^ept fpr T- wige 
and $? ( e o ^ other 6 specie? pppur with T- AtpftWf and 
£. «ivf/e ^minetjne the cetphes, These apacjes are fished, in 
the lower reaches of the estuary during November to February. 
Ribbon fishes in this area are caught mostly in bag nets locally 
known as behaundijal, behutijal, baintijal, binjal or thorjal 
whieh are ideally suited for operation in tidal zones (Gupta 
1968b). 
^Ip,ng the Qripsa coast three specits viz. r. leptyms, 
4,,.*#ve/f end e. mutieus were recorded (Fig 14) end the letter 
appears to predominate in the fishery- These fishes are caught 
in.shore-seines called Berjal and the season extends from July 
tp about November. 
.- ..tie. „itc y,.,. ,?<: , ,#,:, $;:, M,,..tfti #, , ,tr;, itf;j^r 
©T.LEPTURUS 
• T PANTULUI 
>4 ® T.AURIGA 
• L.SAVALA 
, j | «L.GANGETICUS 
ee.GLOSSODON 
UE.MUTICUS 
tB.HNUIS 
q DOMINANT SPECIES |Uft-0«t 
"tn 'tvIJ•*•••• *• TV -v itf tf1' >«' tf tf1 
Fig. 14 Distribution of ribbon fish species and seasonal abundance 
of the fishery along Indian qqaat. 
Along the Andhra coast tha ribbon fishes are qalled 
'Savallu' and 6 epecies qomribute tp the cjtehee (fid 1^) W'lh 
7". /epfww accounting fe^f, greater proportion of thacateh9»' 
They are ceught in shore seines called Pedda vala, or AIM vale 
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Along the Gujarat coast at Veraval and Kandla the above 
mentioned four species have been recorded although they do 
not form a substantial fishery in this region. They are caught 
in 'Dol nets'. 
In addition to the traditional gear mentioned above which 
is operated by country craft such as non-powered catamarans, 
plank built boats and dug out canoes, during the last two 
decades, considerable quantities of ribbon fish are landed at a 
number of centres by small sized (10 to 15m long fitted with 
15-100 H. P. engine) mechanised vessels operating otter 
trawls. 
In general bag nets are operated in estuaries, shore seines, 
boat seines and gill nets in inshore waters and otter trawls 
from small mechanised boats both in inshore and deeper 
waters upto 50 m 
The following interesting features emerge with regard to 
the distribution of ribbon fishes along the Indian coast. 
(i) T. lepturus which has a wide distribution in the Indo-
Pacific and the Atlantic, occurs almost all along the Indian 
coast and is the dominant species in Indian waters. 
(ii) Four or more species of ribbon fishes may be found along 
the coasts of West Bengal, Andhra Pradesh, Tamil Nadu, Kerala, 
Maharastra and Gujarat. 
(ii i) Eupleurogrammus species have not been recorded from 
the West coast of India south of Bombay. Along the East 
coast £. muticus was recored from West Bengal to Madras and 
its distribution appears to be restricted when compared to its 
congener. 
(iv) While T.pantului and L. ffangati'cus are reported from the 
Hooghly estuary to Kakinada both t. auriga and B. tanuls were 
recorded along the south-west coast oflndia. 
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Trends in Ribbon Fish Production 
The ribbon fieh catch during the period 1950 to 81 
showed considerable variation. The lowest catch of 16,452 
tonnes was obtained in 1963 while a record catch of 77,785 
tonnes were landed in 1978 {Fig 15). The percentage compo-
sition of ribbon fish in the marine fish production varied from 
1.9B% in1960to 9.68% in 1953 <Fig. 15). Forthelast12 
years f1970-81; the average annual production of ribbon fish 
was 53, 475 tonnes which accounted for 4.25% of total marine 
fish catch in India. During this period the ribbon fishes 
occupied 7th position following oil sardine, Prawns, Mackeral, 
•Fig. 16. Ribbon Win production I * l r i#* during 1980-1981. th» broken 
lincaindicmo 4I» wro#ntiW t*m(ip«ftro«!of #(Wten t»»lv tn tottl 
. ^rJne «W awdwiflorti; 
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tibial. All-lndfa Statewise 
V«8r 
Aveiage 
West 
Bsngal 
8 Orlssa 
Andhra-
Pradesh Tamllnadu Pondlchoiy Karala 
1^70 
1*tfi 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1470 
825 
530 
902 
560 
1252 
831 
480 
1017 
907 
1070 
1166 
6473 
7432 
3585 
3781 
11 §34 
11701 
12443 
8546 
5505 
6337 
15648 
8207 
6833 
10897 
10498 
9625 
8369 
17782 
19054 
4594 
28664 
21040 
7862 
7605 
322 
96 
402 
434 
236 
314 
428 
143 
139 
129 
179 
217 
4922 
17380 
10469 
23897 
30192 
15175 
7687 
7440 
24207 
25718 
12937 
7086 
916 8456 12736 253 15590 
%ofTotai 1.71 1681 2381 0 47 29.16 
Bombayduck, Sciaenids and other Sardines. Barring; 1952 and 
'53 the ribbon fish always formed less than 6% of marine fish 
production, thus the percentage occurrence of ribbon fish in 
total fish catch was generally steady and the fluctuations in 
marine fish landings are reflected in ribbon fish catches also. 
State-wise landings of ribbon fish (Table 1) for the period 
1970-78 indicate that Kerala, ranks first with an average 
production of 15,590 tonnes, followed by Tamil Nadu 12,735 
tonnes, Maharastra 9,152 tohnes and Andhra Pradesh 8,456 
tonnes. These four states occupy a very important positicnfor 
ribbon fish production and oh an average accbunt for 85 88% 
of ribbon fish landings in the country (Table i ) . 
Spatial and Seasonal Variation's of Dominant Species 
Kakinada : T. /upturns is the dominant species and 
accounted for over BQ% of wtobon fish catch during 1966-73. 
Appearance of large sheait of this specie* measuring 6O-80cm 
in the inshore waters' ^ftd tfrrVely 6p*ration of boat seines. 
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Ribbonfish Landings In Tonnes 
Karnataka 
280 
330 
748 
138 
303 
219 
683 
237 
404 
1193 
1499 
235 
614 
0.96 
Goa 
60 
23 
12 
48 
111 
365 
1123 
449 
504 
548 
1089 
684 
417 
0-78 
Maha-
rashtra '• 
4968 
6562 
8544 
13363 
9685 
9435 
10052 
6338 
10400 
10983 
11660 
8048 
9162 
17.11 
Gujarat ' 
1658 
1145 
1447 
938 
1849 
1097 
12341 
14180 
6944 
4491 
10858 
8327 
6439 
10.17 
Andamans' 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil . 
Nil 
MM . 
1 
1 
Nil 
24 
2 
0.004 
Laksha-
dweap 
Nii 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
Nil 
All 
India 
Total 
26984 
44690 
36225 
53106 
63029 
67339 
64642 
42407 
77785 
71347 
62890 
41689 
53479 
' " ' ' • I I I H I I I l|l I I I I • I .[I 
which are by far the most efficient gear to catch ribbon fishes, 
contribute to a successful season. During the last ore decade 
there was a substantial increase in the quantity of ribbon fish 
landed by small sized mechanised boats operating otter trawls-
The last quarter is the most productive for ribbon fish and the 
first quarter.the least productive. 
Madras s Here also the dominant specie? is T. lepturus. 
The fishery declines in the first quarter, disappears subsequent-
ly and starts again in June-July period.., Patter, catches are 
generally obtained in the second half of the year,- especially, 
in October-November period. ,\ ',. , 
Ttttfcorin : r. lepturus is caught in trawl nerts feat is scarce" 
from January to March and adundartt dUriiig fvtay-June.! : 
Mandapam : £ g/ossodpni? fairly abundant round the 
year on the PaJk pay side. The second common species 
L. savala is fished during the nprth«fas| monsoon period. 
Generally, the season for the.fishery, wounds from ; August «0 
about March with peajk. landings during November to February. 
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In the commercial catches E. glossodon had the size range 
14-35 cm, L. savala 12-35 cm and T. lepturus 50-75 cm. 
Calicut: T. lepturus is the common species. While the 
catches are good in the first quarter, they are poor in the third 
and fourth quarters and absent in the second quarter. 
Manga lore : T. lepturus is the dominant species and is 
caught essentially in trawl nets from September to May 
T. lepturus moves in large schools during August to October 
from east to west around Cape (James 1973). 
Continental Shelf Between Ratnagiri and Gulf of Mannar 
Studies made in this region indicate that generally adult ribbon 
fish are found in shoals and the juveniles in dispersed state, 
Adult T. lepturus having modal sizes from 45 to 50 cm were 
dominant in the catches from August to December and larger 
fishes with modal lengths 80 to 85 cm were caught over a 
number of months in wide areas between 7° to 11 ° N and 12° 
to 13* N mainly from waters deeper than 50 m bottom depth. 
Juveniles with modal sizes from 2.5 to 12.5 mm were generally 
captured in appreciable numbers from December to February 
and from May to August from the northern and central shelf 
areas (Rao etaf 1977). Big concentrations of young T lepturus 
(20-25 cm) were located in March 1973 at 250 m depth on the 
southern side of Wadge Bank which is probably an important 
nursery ground for the species 
The studies made by Rao etal (1977) throw considerable 
light on the migratory behaviour of ribbon fish in space During 
February-March the ribbon fish is distributed discontinuously 
in two wide belts from 14° to 16° N and 9° to 12° N. The 
recordings during April-May were also discontinuous but with 
scattered concentrations off Ratnagiri, Karwar, Cochin and 
Quilon. During May/June recordings were wide spread in a 
continuous belt all along the coast with medium to high 
concentrations between Ratnagiri and Karwar and another 
between Kasaragod and Cochin During July/August ribbon 
fish recordings were made in two wide belts one between 
Mangalore and Karwar and the other Cannnanore and Quilon. 
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Within these belts high concentrations were found in patches 
mainly on the middle shelf regions off Karwar, Calicut and 
Cochin and the bulk of the stock was generally located in the 
central sector. Eventhough nothing definite could be said it 
appears that there is a general trend of southward shift in the 
concentrations of ribbon fish beginning from April till July. 
August. (Rao et al 1977). It is of interest to note that the 
ribbon fish is abundant on the Western shelf when it is covered 
with oxygen deficient water during the south west mansoon 
months. Studies made by Rao eta/. (1977) show that ribbon 
fish can thrive in oxygen deficient waters as low as 0.5 ml/I 
indicating that their oxygen requirements are much less than 
that of other fish species. 
Oepthwise abundance of ribbon fish in trawl catches is 
given in Table 2. Ribbon fish was caught in good quantities in 
waters of 21-50 m bottom depth from Ratnagiri to Mangalore 
during January to May. In the region between Mangalore and 
Quilon they were taken in considerable quantities from May to 
Table Z\ Showing depthwise relative abundadce {in % 
Weight) of Ribbon fish in trawl catches 
during 1974 & 75. 
(Source Rao et al. 1977). 
1974 1975 
Regions • 
0-19 20-49 50-79 0-19 20-49 60-79 
Ratnagiri- — 37.6 3.4 12.6 33 fi 6.6 
Mangalore 
Mangalore- 8-4 26.4 18-5 3 8 16.3 14.3 
Quilon -
Quilon- 0.6 5-1 — 7.5 5.3 — 
Oulf of Mannar 
Total ~~~ JM> 69M 2T9 23.8 66 3 20.9 
November in waters of 21 to 80 m bottom depth In the 
southern region from Quilon to the Gulf of Mannar, ribbon fish 
was occasionally taken in good • numbers .upto 50 m bottom 
d e p t h , u i i •. :• ~. . • • . : • . . „ ! . - ' . • ' • • • • • 
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The echo recordings of ribbon fish are dark, dense and 
elongated yvith distinct boundaries. The ribbon fish undertakes 
regular diurnal vertical migrations to some extent. During day 
time they are found close to the bottom and at night ascend to 
the vertical water column and disperse (Rao at«/. 1977) 
\ l WAGE GROUP 
S Jl' » 8 8 J E U 'S 8 S " * » s R 8 
T O f A L L E N G T H MM 
Fig 16. Annual age composition of Trlchlurus lepturus pet standard effort 
from Kakklnada region during 1887-71 (after Naraslmham 1983) 
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AGE Composition of T. Lepturus in Commercial Catchee 
Kaeinada : The annual age composition of T. lepturus per 
standard effort in terms of 10 boat seine units for the period 
1967-71 are given in Fig 16 (Narasimham 1983). It may be 
seen from the figure that the fish become vulnerable for exploi-
tation at 20 cm length (4 months old). The contribution to the 
fishery by'0'age group varied from 53.3 to 67.3%, ' 1 ' age 
group 24.0 to 38.7%, '2' age group 4.5 ttf.17.2% and -Zf age 
groug (three year olds plus older) fish .nil to 3.5% during 
different years. 
Estimated Resources and Scope for Exploitation 
The biomass estimate of the ribbon fish resource in the 
area from Ratnagiri to Gulf of Mannar by accustic surveys and 
fishing experiments was made by Rao at al (1977) while the 
population dynamics of T.lepturus were studied by Narasimham 
(1983) from the Kakinada area. - * -
The major part of the biomass of ribbon fish is made up o 
THchiUTus lepturus. The estimates of the resources of ribbon 
fish for each coverage from October 1972 to October/Novem-
ber 1975 are given in Table 3. The average standing stock of 
ribbon fish per coverage was estimated at 67,200 tonnes, 
whereas highest estimate in 1973 was during MayJune (89-
702 tonnes) m 1974 during June7iuly (1,09,841 tonnes) and 
in 1975 during May/June (3,09,311 tonnes). The highest 
average estimate is along the coast of Kerala (44,664 tonnes), 
followed by that of southern Maharastra (20,866 tonnes). The 
estimates for Karnataka and Goa together and Gulf of Mannar 
are in the order of 4;598~arrd-0^34- tonne* respectively It is 
evident from Table 3 that the period of greatest abundance 
along Maharastra is during the second and third quarter of the 
year. Along the coasts of Karnataka and Goa the period of 
abundance is generally during the second and third quarter. 
Off the coast of Kerala greatest abundance was from May to 
September. In the Western part of the Gulf of Mannar the 
highest estimate was obtained during the third quarter cf the 
year (Rao •*#/« 1977). 
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Table 3 Showing distribution of Biomass estimates of 
Ribbonfish by coverage and area 
(Source Rao at al 1977) 
Area coverage I 
1972 Oct 
Nov. 
1973 Jan/Feb 
Mar/Apr 
Apr 
May/Jun 
Jun/Jut 
Jul/Aug 
Sep 
Sep/Oct 
Oct/Nov 
Oac 
1974 Jan/Feb 
Mar/Apr 
Apr/May 
Jun/Jul 
Aug 
Sep/Oct 
Oct/Nov 
Nov/O*c 
1975 Feb/Mar 
Apr'vlay 
May/Jun 
Jul Aug 
Oct'Nov 
Total : 
Avaraga 
Southern Karnataka A 
Maharashtra 
0 
— 
16020 
0 
— 
2320 
5384 
17931 
— 
0 
0 
— 
13914 
25000 
10575 
18918 
0 
— 
0 
0 
60685 
49839 
122010 
53667 
— 
3.96 463 
20,866 
Goa 
169 
226 
3626 
1815 
— 
1819 
259 
968 
901 
83 
174 
126 
4166 
7882 
3398 
13117 
408 
60 
89 
203 
11587 
11927 
25299 
217/5 
293 
1,10.360 
4,698 
Southarn Tamil' 
Kerala Nadu (Gulf of 
Mannar 8- Weat 
coast-
18200 
17530 
33508 
49696 
21479 
85563 
52914 
14112 
62957 
8262 
19037 
6636 
30179 
19240 
2S269 
77906 
53556 
28608 
26121 
5024 
56400 
53889 
160179 
169081 
21287 
11,16,617 
44,664 
— 
— 
0 
0 
— 
0 
1031 
406 
— 
_ 
2696 
. 1082 
.--.,.; D-
3750 
5977 
— 
7327 
9056 
404 
263 
0 
9570 
1823 
9642 
4639 
Total 
18389 
17756 
53154 
51511 
21479 
89702 
69588 
33417 
63858 
8335 
21907 
7838 
48249 
55872 
45219 
109841 
61291 
37724 
26614 
5480 
128672 
125225 
309311 
254465 
26219 
57,656 16.81,096 
3,034 67.243 
The estimated average standing stock of ribbon fish in 
the region between Ratnagiri and Gulf of Mannary at 67,200 
tonnes is abou' 4 times higher than the landings in this region 
and 1.25 times higher than the average annual all India 
landings for the period 1970-79. The average potentials off 
the coasts of southern Maharashtra, Karnataka andGoa, Kerala 
and southern Tarr.il Nadu are 11.8, 13.4, 3 3 and 1.3 times 
high ir than the average landings in the respective regions' 
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indicating greater scope for the increased exploitation of this 
resource (Fig 17) It should be evident from the above that 
the ribbon fish catch could be at least doubled within the 
region from Ratnagiri to Gulf of Mannar without adversely 
affecting the stock (Rao et «/. 1977). From Fig 17 it is also 
evident that there is tremendous scope for increased exploita-
tion especially in the regions off southern Maharashtra. Goa 
tnd Karnataka. 
Fig. 17 Histograms showing the average annual landings and average 
resources of ribbon fish in the region from flstnagirl to Guff of 
Mannar (after Rao et »/. 1977). 
Along the east coast in the Kakinada region, based on the 
annual age composition of T. tuptufus for '967-71, the 
instantaneous total mortality coefficient Z was estimated at 
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1.2 from the average catch curve with boat-seine as standard 
gear. Instantaneous coefficient of natural mortality M was 
estimated as 0.9; then instantaneous coefficient of fishing 
mortality F becomes 0.3. The exploitation rate (U) is estimated 
F -Z 
as 0.17 using the equation U «= -— (1 -e ). The yield in wei-
48-
40 -
e 32-I 
o 
or 
24-
6-
8-
M=0-9 
0 
075 
0 5 
0 3 
•8 2 
Fig. 18 Yield in grams per recruit of ribbon fish Trlchimus leptuius- F and M 
indicate fishing and natural mortality rates. 0.3, 0.5, 0.76 and 1 
at the age when the fish becomes fully exploitable, 
(after Narasimham 1983). ' ' 
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reasons for the present low level exploitation are due to the 
inaccessibility of the resources to the indigenous non-mechan-
ised craft and gear and the small mechanised boats operating 
bottom trawls which cannot venture far out from the coast. 
Also the traditional fishries exploit mainly younger fish 
available on the inshore grounds, whereas the fully grown 
larger fish in good concentrations available in deeper waters 
are out of reach to the fishery. 
Purse seining might prove very efficient for capturing 
surface school concentrations of ribbon fish. In view of the 
diurnal behaviour, bottom trawling during the day and pelagic 
trawling during night with medium sized vessels is very 
effective (Rao at at 1977). In the area between 9° and 14°N, 
T. lepturus. larger than 50cm in length occur in great school 
aggregations on the middle shelf after July, when most of 
them are in spent and recovering stages and thsse concentrat-
ions can be harvested with advantage by bottom trawl and 
midwater trawl. 
One of the effective ways to increase the harvesting of 
ribbon fish resources is to intensify the fishing pressure during 
the monsoon months since the highest standing stock is found 
at that time on the shelf and to extend the fishing operations 
as well to deeper waters. Along the south-west coast the 
present fishery is unable to take advantage of the situation 
because of rough weather conditions prevailing during the 
monsoon. However, it should be emphasised that only larger 
vessels could be operated during the south-west monsoon 
<Rao era/. 1977). 
Similar studies regrding the spatial and seaspnal variations 
in abundance and the shoaling behaviour of the dominant 
species, T. lepturus, are needed from the shelf area for the 
rest of the Indian coast, particularly from the east coast. 
With the Exclusive Economic Zone extending upto 320 km 
from the shore, concerted efforts are required to tap the ribbon 
fish resource. 
Increased exploitation of the ribbon fish resources calls 
for the proper utilisation of the catches involving handling. 
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processing and distribution of fresh or iced fish on landing. 
A good portion of the catch could be filleted and forzen for 
subsequent marketing. The remaining portion of the filleted 
fish can be converted into fish meal. Some portion of the 
catches could be mixed with salt and sun dried under hygenie 
conditions or dried in larger artificial driers. As there is good 
demand for dried fish products in South-East Asian Countries 
it should be possible to export dried ribbon fish of good 
quality and earn foreign exchange. 
As judged by the magnitude of the fishery they support, 
ribbon fishes occupy an important place among marine fishes 
of India. Although not considered as a quality fish, they 
are consumed by many people and, being abundant and cheap, 
thay are especially preferred by the common man. Large fish 
are generally preferred for fresh consumption (plate 1 F and G) 
while the smaller ones are sundried (plate 1 H). Being thin 
and ribbon-like, they are best suited for sundrying which is 
also economic. During seasons of abundance these fishes are 
salt cured. 
Apart from local consumption both in the fresh and cured 
states, considersble quantites of cured products are exported 
to countries like Sri Lanka and Malaysia. 
The ribbon fishes are also used as effective bait for bigger 
fishes along the Andhra, Tamil Nadu and Maharastra coasts. 
Seer, tuna, carangids, eels, cat fishes and sciaenids are 
occasionally caught on hook and line with ribbon fish as bait. 
SUGGESTIONS ON THE FUTURE LINES OF RESEARCH 
From the foregoing study it is obivous that while our 
knowledge oti the biology of T. lepturvs. L. savala, E. muticus 
and E.glossodon is considerable, little is known about the 
other four species and it would be of interest, for comparative 
studies, to have information on the biology of these species. 
Among the ribbon ffsh species T. hpturus is widely distributed 
and is the mainstay of the ribbon fish fishery, accounting for 
the bulk of the ribbon fish landings almost all along the 
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coast line. A critical examination of the available data on 
its biology shows that although this species was studied more 
extensively, when compared to others, many lacunae still exist 
and it is necessary to fill up these gaps in our knowledge to 
evolve suitable management policy. 
The near absence of spawing fish in the commercial 
catches, the scarcity of eggs and larvae in the routine plankton 
collections and the frequent occurrence of early juveniles in 
the coastal waters led several investigators to believe that 
T. lepturus spawns in the offshore waters beyond the present 
fishing grounds. Rao er*/. (1977) recorded small juveniles 
of modal sizes 2.5 to 12.5 mm in appreciable numbers from 
the northern and central shelf areas along the west coast. 
There is need to locate and delimit the exact spawning grounds. 
While it is generally recognised that an individual fish spawns 
more than once it is not clear about the number of times the 
fish spwans during the spawning season. Maturation and 
spawning of T. lepturus with particular reference to partial 
spawning should be investigated. Also if partial spawning 
exists, the number of eggs spawned for spawning in the same 
season could also be investigated. As regards the spawning 
season it is generally held that in 7*. lepturus there are either 
two spawning seasons or a single protracted season. Once 
the spawning grounds are located, apart from determining 
the spawning season it would be Worthwhile to study whether 
the spawning is synchronous in various age groups or not. 
It may be of interest to note that in the east China sea the 
spawning season for T. lepturus was protracted from April to 
August, older fish spawn earlier than younger fish and the 
spawning grounds are not far from the coast of mainland 
China (Yamada 1971). In the east China and Yellow stis. 
during the spawning season, T. lepturus moves in many schools; 
either of the sex may be predominant in these schools and 
after spawning sex ratio becomes normal (Misu 1959). Our 
knowledge on the sex ratio in T. lepturus is mearge and this 
should be investigated with particular emphasis during the 
spawning season in the spawning grounds. 
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In E. glossodon it was observed by James (1976) that 
the size groups above 42cm are represented by females only 
and that the females attain slightly larger size than males 
at corresponding age. Examination of large samples of 
T. fepturus by one of us (K.A.N) showed that the largest male 
and female measured 96 cm and 115 cm respectively (unpubli-
shed). Yamada (1971) stated that in T. lapturus. measuring 
below 250mm snout-vent length males are dominant; beyond 
250 mm snout-vent length females outnumbered males and 
at age five all are females. This suggests a possible difference 
in the size at first maturity as well as in the growth rete of 
the two sexes in T. lapturus which needs tp be studied. 
While it was observed that large schools of J. lapturus which 
contribute to the commerical fishery during peak months at 
different centres generally comprised spent fish measuring 
above 50 cm in length, neither the schooling behaviour nor 
the migratory pattern are understood to any appreciable extent. 
A general trend in the southward shift of ribbon fish concen-
trations begining from April to July-August in the western 
shelf region was suggested (Rao ef«/1977). James (1967) 
indicated that 7". lapturus moves in large shoals during August 
to October from east to west around Cape. It is imperative 
that a proper understanding of the schooling behaviour and 
the migratory pattern of T. lapturus in relation to environmen-
tal parameters is needed for forecasting the fishery. 
Regular mointoring of the characterstics of the ribbon fish 
fishery along the coasts of Kerala, Tamil Nadu, Maharastra 
and Andhra Pradesh where it occupies an important position 
should be undertaken. Quick methods of stock assessment 
such as by acoustic survey and exploratory fishing by suitable 
gear should receive top priority in the research programme on 
ribbon fish. 
REFERENCES 
BASHEERUDDIN, S. AND K. N. NAYAR. 1962. A preliminary 
study of the juvenile fishes pf coastal waters off Madras 
city. Indian J. Fish., 8 ( 1 ) : 167-188. .,J:,-,'.U 
CHACKO, P. 1.1949. Foood and feeding habits of fishes of 
the Gulf of Mannar, Proc./nd. Acid,Sc£i&.§:1&'97 
45 
CHACKO, P. I. 1950. Marine plankton from waters around the 
Krusadai Island. Ptoc. Ind. Acad. ScL 29, B: 162-174. 
DEVANESAN, P. W , AND K.CHIDAMBARAM, 1948. The 
common food fishes of the Madras Presidency. A Madras 
Government publication. 38 pp. 
DUTT, S. AND V. THANKAM, 1966. Two new species of 
Trichiuroid fish from Waltair. J. Bombay Nat. Hist. Soc. 
63 (3) : 755-758 
GEORGE, K.C., M.G. DYANANDAN AND P. KARUNAKARAN 
NAYAR1971. Food of some demersal fishes from th» 
trawl grounds off Cochin. Indian J. Fish (1968), 15 
(1&2): 81-87. 
GUPTA, M. V. 1966. Two new species of ribbon fishes of the 
genus Trichiurus Linnaeus (Pisces: Trichiuridae) from the: 
Hooghly estuarine system, proc. Zoo/. Soc, Calcutta, 19: 
169-171. 
GUPTA, M. V. 1967 a. Studies on the taxonomy, biology and 
fishery of ribbon fishes of the Hooghly estuarine system 
Ibid., 20:1-23. 
GUPTA, M. V. 1997 b. Studies on the taxonomy, biology and 
fishery of ribbon fishes (Trichiuridae) of the Hooghly 
estuarine system. 2. Biology of Trichiurus sava/a Cuvier. 
ibid., 20:153-170. 
GUPTA, M.V. 1968 a. Studies on the taxonomy, biology and 
fishery of ribbon fishes (Trichiuridae) of the Hooghly 
estuarine system. 3. Biology of Trichiurus pantului Gupta. 
Ibid., 21 : 35-50. 
GUPTA, M. V. 1968 b. Studies on the taxonomy, biology and 
fishery of ribbon fishes (Trichiuridae) of the Hooghly 
estuarine system. 4. Fishery of Trichiurus savala Cuvier 
and Trichiurus pantului Gupta. Ibid., 21:137-147. 
JACOB. P. K. 1949. The bionomics of ribbon fishes \Tfichi-
urus spp) and their fishery on the west coast of Madras 
province. J. Bombay Nat. Hist. Soc.. 46 (2): 261-264. 
46 
JAMES, P.S.B.R., 1959..Muptaurpgfamtmisintermadius (Gray) 
(Trichiuridae : P I S 4 W ) H M I * W ; record from Indian waters. 
J. mar. biol. Ass. M<//fe,-1:139*l42 
JAMES, P.S.B.R. 1961. Comparative osteology of the ribbon 
fishes of the family Jrichiuridae from Indian waters with 
remarks on their j>hyjogeny J. mar. biol. Ass. India., 
3:215-248. 
JAMES, P.S.B.R 1967. The ribbon fishes of the family 
Trichiuridae of India. Memoir 1. Marine Biological Asso-
ciation of India : 226 pp. 
JAMES, P.S.B.R. 1969. Comments on the four new species of 
ribbon fishes (family Trichiuridae) recently reported from 
India. J. mar. biol. Ass. India, 1967. 9= 327-338. 
JAMES P.S.B.R. 1973. The ribbon-fish resources of India 
Proc, Symp Living Resources of the Seas around India. 
434-438. * 
JAMES, P.S.B.R., T. R. CHANDRASEKHARA GUPTA and 
S. L SHANBHOGUE 1983.,Some aspects of the biology 
the ribbon fish Trichiurus lepiurus Linnaeus. (1978). 
J. mar biol. Ass. India, 20 (18-2): 120-137. 
JAMES, P.S.B.R. and V. M. BARAGl 1980. Ofaryas an 
indicator of frequency of spawning In fishes! Proc. Indian, 
natn. Sci. Acad. B 46 No. 4 : 479-489. 
LUTHER, G. P. N. RADHAKRISHNA NAIR; G. GOPAKUMAR 
AND K. PRABHAKARAN NAIR 1982. The present status 
of small-scale traditional fishery at Vizhjnjam, Mar. fish' 
Infor. Serv. T & E Ser., No 36 :T-17. 
MiSU, H. 1959. Studies on the fisheries biology of the ribbon 
fish (Trichiurus lepturus Linne) in the east China and 
Yellow seas. 2. On the maturity and spawning. Sh/sin 
Kenkyuho 16 : 21-32. fin Japanese with English Summary) 
NAIR. R. V. 1952. Studies en seme postiarvelfishes of the 
Madras plankton. Proc. Ind.Acad. Sch, 35 B : 25-244. 
47 
NARASIMHAM, K.A. 1972 a. On the length-weight rotatiohshir> 
and relative condition in Trichiurus lepturus Linnaeus 
Indian J. Fish (1970) 17 : 90-96. 
NARASIMHAM, K.A. 1972b. Occurrence of earfy juveniles-
of the ribbon fish, Trichiurus Upturns Linneus in trie Kskin-
ada area with notes on their food. Indian J.Fish. T9$1 0-214 
NARASIMHAM, K.A. 1976. Some observations on the biology 
of the ribbon fish Eupleurogrammus muticus (Gray) Indian 
J. Fish. (1974) 21 (2) : 479-494. 
NARASIMHAM, K.A. 1978. Age and growth of the ribbon-
fish Trichurus lepturus Linnaeus. Indian J. Fish (1976), 
23(1 &2 ) : 174-183. 
NARASIMHAM. K. A 1983. On the fishery, mortality rates 6nd 
yield per recruit of the ribbon fish, Trichiurus iBpturus 
Linnaeus. Indian J. Fish 30 (1). 
PULAI, P.K.M. 1976. A note on the food and feeding habits 
of the ribbon fish, Trichiurus lepturus Indian J Fish. (1974), 
21(2) : 597-600 
PRABHU, M.S. 1950 On the breeding habits of the Ribbon 
fish, Trichurus hamuela (Forak). Curr. ScL, 19 (7): 213-214 
PRABHU. M.S. 1955 Some aspects of the biology of the 
Ribbon fish, Trichiurus haumela (Forskal). Indian J. Fish., 
2 ( 1 ) : 132-163. 
RAO, K. V. N., M. KUMARAN AND J. SANKARASUBRAMA-
NIAN. 1977. Resources of ribbon fish and catfish off 
the south west coast of India* Seafood Export Journal, 
,9 (11) :9-25. « 
RAO, K. S. 1967. Food and feeding habits of fishes from trawP 
catches in the Bay of Bengal with observation on diurnal, 
variatiort m the natwr* off- ttw* f*8d. itidiafi J. FMnl 
(1962) X1 (1):277-3t4. 
48 
SILAS, E. G and M. RAJAGOPALAN, 1975 Studies on demer-
sal fishes of the deep neritic waters and the continental 
slope 2. On Trichiurus auriga Klunzinger, with notes on 
its biology. J. mar. blol. Ass. India (1974), 16(1 ) : 
253-274. 
SASTRY, Y.A. 1980. The ribbonfish fishery of Kakinada during 
1974-76 Indian J. Fish. 27 (182) : 145-154. 
TAMPi, P.R.S., P.T. MEENAKSHISUNDRAM.S.BASHEERUD-
DIN AND J.C. GNANAMUTHU. 1971. Spawning periodi-
city of the ribbon fish Trichiurus haumeia (F), with a 
note on its rate of growth. Indian J. Fish (1968) 
15:53-60. 
THOLASILINGAM, T., G. VENKATARAMAN AND K.N.KRI-
SHNA KARTA. 1964. On some bathypelagic fishes taken 
from the continental slope off the south west coast of 
India. J. mar. blot. Ass. India. 6 (2) : 268-284. 
TUCKER, D. W., 1956. Studies on the trichiuroid fishes - 3. A 
preliminary revision of the family Trichiuridae. Bull. Brit. 
Mus. Nat. Hist. Zool. 4 : 73-130. 
VENKATARMAN, R. S. 1944. The food of ribbon fishes, 
Trichiurus spp Curr. Sci., 13 (9): 239. 
VUAYARAGHAVAN, P. 1951. Food of the ribbon fishes of 
Madras J. Madras Univ., 21 : 81-95. 
WHEELER, A.C. 1971. Notes on type specimens of Trichiurid 
fishes in the British Museum (Natural History). J. Mar 
blol. Ass. India (1969), 11 : 304-308. 
YAMADA, U. 1971. The reproductive characteristics of ribbon 
fish, Trichiurus lepturus Linne, in the east China sea. 
Bull. Seikai. Rag. Fish. Lab., 41: 63-81. (In Japanese 
with English summary). 
49 
12 A code list of common marine living resources of the 
Indian seas. 1983, 150 pp. 
13. Application of genetics in aquaculture. 1983,90 pp. 
14. Manual of research methods for invertebrate endocrino-
logy. 1983. 114 pp. 
15. Production and use of Artemia in aquaculture. 1984, 
74 pp. 
16. Manual on marine toxins in bivalve molluscs and general 
consideration of shellfish sanitation. 1984, 100 pp. 
17. Handbook on diagnosis and control of bacterial diseases 
in finfish and shellfish culture. 1984, 50 pp. 
18. Proceedings of the workshop on sea turtle conservations. 
1984, 136 pp. 
19. Mariculture research under the Centre of Advanced 
Studies in Mariculture. 1984, 109 pp. 
20. Manual on pearl culture techniques. 1984,42 pp. 
21. A guide to prawn farming in Kerala. 1985. 92 pp. 
22. Water quality management in aquaculture. 1985,96 pp. 
23. Hatchery production of penaeid prawn seed : Penaeus 
indicus. 1985, 41 pp. 
24. Present-status of ribbonfish fishery in India 1986, 50 pp. 
